Fine structural and immunohistochemical localization of cardiac hormones (ANP) in the right atrium and hypothalamus of the white rat.
Atrial natriuretic peptide (ANP) is a polypeptide hormone secreted primarily by atrial myoendocrine cells. It has diuretic, natriuretic and vasorelaxant effects. ANP has been characterized by non-morphological methods in a number of extra-atrial tissues, particularly the hypothalamus, but little is known of the immunohistochemistry of hypothalamic ANP cells in comparison to atrial ones. Although the presence of ANP-producing cells has previously been confirmed in the right atrium of the rat and other vertebrate species, to our knowledge, this is the first study to demonstrate the presence of these cells in the hypothalamus using a purely morphological method such as electron microscopy. The fine structural and immunohistochemical characteristics of right atrial and hypothalamic ANP positive cells were investigated using immunogold labeling with goat anti-alpha-human ANP (1-28) as primary antibody. Atrial ANP cells were characterized by the presence of membrane-bound electrondense spherical or oval granules with a diameter of about 250 nm. The opaque content of the granules is separated from the limiting membrane by a thin electron translucent band about 20 nm wide. Electron dense crystalloid inclusions were evident within the granule matrix of some atrial ANP granules. Hypothalamic ANP granules were membrane-bound larger in diameter (320 nm), and less electron dense, and lacked crystalloid inclusions. Statistical analyses revealed a significant larger diameter and a significant smaller number of hypothalamic ANP granules compared to atrial ones. The significantly greater number of atrial ANP positive granules suggests a greater volume capacity for the atrial ANP positive granules as compared to the hypothalamic ones. This may indicate that ANP is secreted primarily from the right atrium and to a lesser extent from the hypothalamus; and that both atrial and hypothalamic ANP are closely related in chemical nature and immunohistochemical characteristics. This supports the suggestion that ANP may play the dual role of peripheral hormone and a neurotransmitter or neuromediator.